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Despite considerable interest in research and de-
velopment of the fisheries of Nigeria waters in recent
years, little effort has been directed at the associated
non-fish-resources. Apart frorn their ecological role,
aquatic macrophyte contributes greatly to the economic,
scientific and recreational importance of Nigerian water
bodies. The present tendency to annihilate these resources
without adequate knowledge of their ecology, population
dymunics and socio-economic itnportance may spell doom
to other dependant aquatic organisms. If present in large
quantity aquatic plants may have adverse effects on navi-
gation, water losses through evapotranspiration; provide
habital for vectors of water borne diseases. In a bal-
anced environment they have recreational, aesthetic and
medicinal values (Obot, 1987).
Aquatic plants (macrophytes) play an important
role in the life cycle of fish, and also provides breeding
substrate for a large number of insects and other inver-
tebrates, which serve as fish food (Mbagwu and Adeniji,
1988). Under non-explosive, non-invasional conditions,
fishery managers consider floating aquatic plants as ben-
eficial except where they interfere with methods of har-
vesting fish. Aquatic macrophytes or vegetation also pro-
vides spawning ground and shelter for fish fry. In Kanji
reservoir aquatic vegetation has been identified as a valu-
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able spawning- and breeding ground for large variety of
economically important fish species (Imevbore and
Bakare, 1974). However, the ecological relationship and
the optimum plant biomass for fish production still needs
to be assessed in ponds, reservoirs and rivers of Nige-
rian waters..
Aquatic plants develop explosively large popu-
lation only vvhen the environrnent is altered either physi-
cally or through the introduction of pollutants. In Nigeria
the presence and .spread of aquatic plants in water bod-
ies have recently become subject of great concem. The
occurrence of aquatic macrophytes in ponds, lakes and
reservoirs have been extensively studied in various wa-
ter bodies in Nigeria, and a checldist of some aquatic
macrophytes was published by (Welman, 1949; White
1965, Imeybore, 1974 and Obot, 1987). There has been
no work on aquatic macrophytes of water bodie.- of
Makin-di. The paper on the aquatic macrophytes of ponds
and reservoirs in Malcutdi, intends to provide preliminary
'information on the occurrence and possible utilization of
these macrophytes.
MATERIALS AND METHODS
Two study sites were sarnpled for aquatic plants
(macrophytes) between August ancrDecernber 1999 at
the University of Agriculture Makurdi, experimental fish-
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A STRACT
A five months survey was conducted to identify the aquatic macrophytes in fishponds and reservoirs
in Makurdi between August and December (1999). A total of 3 prominent aquatic macrophytes were
identified. Ipomoea aquatica, Nymphae lotus and Echinochloa pyramidalis at two-study sites. (Site 1,
receives organic manure effluent from a cattle ranch, site 2, receives inorganic fertilizer through application).
Ipomoea aquatica Nvere found restricted to site 1, and Nymphae lotus and Echinochloa pyramidal's
were found associated with site 2. Analysis of result indicates high level of Anunonia-nitrogen at site 1
compared to site 2. Mineral analysis of the plant tissues indicate high level of iron in Ipomoea aquatica and
Nymphae lotus. Mineral concentration were found to be significantly higher (P,L,0.05) in Ipomoea aquatica
and Nymphae lotus when compared with concentration in Echinochloa pyramidal's.
Key words: Aquatic rnacrophytes, ponds and reservoirs, Makurdi, mineral and metal compositions.
INTRODUCTION
pond (site 1) and the University fish farm (site 2). Site 1
receives surface run-off and organic manure from a cattle
ranch located close to the pond, site 2 consist of series of
ponds located at the University fish fan-n and receives
water frorn a reservoir pumped from River Benue and
fertilized by inorganic (NPK) fertilizer.
The ponds were visited fortnightly to observe the
growth of macrophytes. Water sample was collected and
analysed by the method of APHA (1985), The macro-
phytes were also collected fortnightly for a period of five
month by hand harvesting and identification was done
using the Burkhalter (1978) aquatic weed identification
key. Plant tissues analysis for minerals and metal com-
position syas carried out at the Animal Science Labora-
toy using the pye-unican Sp 9 Atomic Absorption Spec-
trophotomctric (AAS) method after tissue digestion was
carried out. Its principle is based on the ability of excited
atom of an element to absorb energy from a wavelength
light of the same frequency as the element. This creates
decrease in the initial signal energy and these differences
are proportional to concentration. Each element and metal
has its own sense of specific resonance wavelength. This
wavelength will have specific characteristic for set up
with a hollow cathode lamp for sensitivity for the ele-
ment of interest (analyte), with the appropriate state and
wavelength selected for this element of known concen-
tration of the analyte (standard) is aspirates, and the ab-
sorbance ratioeci to standard and sample concentration
interpolated from the intensity of the reading.
RESULTS
Variations in physico-chernical parameters of two study
sites are shown in table 1. There was no significant dif-
ference (P<0.05) in the level of temperature, pH, dis-
solve oxygen (Da) and phosphate phosphorus (P02-p)
between the tvvo s-tudy sites; however the level of am-
monia-nitrogen (N193-N) shows a significant difference
at (P <0.05) between the sites with t. calculated value of
5.89,
The aquatic macrophytes identified in relation to
their sito are shown in table 2 with Ipomoea aquafica
found mainly in site 1 while only Nymphae lotus and
Echinochloa pyramidalis grew in site 2 respectively.
The level of the mineral and metal concentration are also
shown in table 2, The concentration of iron found in tis-
sue of .1pomoeci aquatic@ and Nymphae lotus was found
to be significantly higher than Echinochloa pyramida-
lis. Proximate analysis of Ipomoea aquatica and Nym-
phae lotus were carried out and the result is as shown in
table 3; results showed higher concentration of crude
protein in Nymphae ¡olas which was found to be signifi-
cantly different at (P<0.05) when compared with the con-
centration of lpomoea aquafica. Figure 1 and 2 showed
the occurrence of Ipoinuea aquatica and Echinochloa
pyramidalis with respect to their location.
166
DISCUSSION
The physico-chemical parameters of the two-study sites
show no significant fluctuation during the study period.
The variation in water temperature, pH, dissolve oxygen
and in phosphate phosphorus served as indicators of
good water quality and their suitability for aquaculture.
In the study generally, the natural influx of organic fertil-
izers probably explain the eutrophication of the water
site 1 leading to high growth of Ipomoea aquatica that
dòminated the site. (Wade and Stilling 1999) reported
that the application of fertilizers in slurry leads to eutrophi-
cation fi-om oligotrophic status within four weeks of com-
mencement of fertilization. This also indicates the rea-
son why the ammonia-nitrogen concentration at site 1 is
significantly higher at (P<0.05) than that of site 2. Ni-
trate, a non-toxic and final product of nitrification plays a
significant role being a major source of nutrient of both
phytoplanlcton and aquatic higher plants. Nitrogenous nu-
trients are readily assimilated by plants, which die off
and settle as sediment at the bottom. Sometimes, nutri-
ent concentrated in water bodies remain low due to very
slow rate of release as reported by Levine and Schindler
(1989). The contradictory findings in this study may be
due to deliberate and high natural fertilization, which cre-
ated the observed nutrient gradient.
The low concentration of phosphorus nutrient
would be reasoned from the fact that phosphorus serve
as the limiting nutrient in phytoplankton and macrophytes
bioassays as has been demonstrated by Hemens et al
(1977); (Obot, 1984) reported that the standing crop of
Echinochloa Sp and some other macrophytes in Kanji
reservoir varies widely with season and the phonological
state of the plant, reaching a peak which coincides with
the dry month of the year when terrestrial production is
negative, rather than when the reservoir is fullest. He
reported that the standing crop holds and recycles an
estimated 3000t of nitrogen and 400t of phosphorus. This
observation was similar to that observed in this study, the
standing crop of Echinochloa sp was found to be low
during the wet season of August October months, com-
pared to the standing crop of Ipomoea aquafica and
Nymphae lotus at the same period.
The estimated concentration of nitrogen and phosphorus
associated with aquatic plant of the Kanji reservoir is
also found to be similar to the present study. Obot et al
(1991) reported that aquatic and wetland macrophytes
are highly productive and gave an estimated value of
120gin-2 dry matters for Azolla africana in Jebba eke
during the filling phase of the lake. The estimated stand-
ing crop for Ipomoea aquatica in this study stand at
(2kgm-2) vvet weight matter.
In the savannah and semi-arid zones of Nigeria,
livestock fodder is grossly inadequate during the long dry
season as terrestrial grasses dry-up and are usually burnt.
Livestock thus lose form and weight; cattle farmers there-
fore often retreat into river floodplains and lake basis to
feed their stock with aquatic plants and other wetland
macrophytes. Apart from this, aquatic plants act as sink
for nutrients (from agricultural run-off) that would other-
wise pollute the water. Obot 1988 observed the invasion
of floating aquatic plants as a nuisance when the habitat
is altered either through engineering construction or nu-
trient loading. Result indicates high level of nutrient and
metal concentration in Ipomoea aquatica and Nymphae
lotus. This might be due to the high load of nutrient influx
into water during the wet-season compared to low level
found in Echinochloa pyranndalis, which appear more
TABLE 1:
Parameter
Dissolved oxygen (mg/1)
Temperature (°C)
p,H
Phosphate Phosphorus (POP)
mg/1)
Anuno ia nitrogen (NH3-N) mg/1
TABLE 2:
Mean metal and mineral concentration in aquatic plant.
(August - December 2001)
Metal/mineral
Conc.(mg/g)
Lead(Pb)
Iron (Fe)
Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Potassium (K)
TABLE 3:
Physicochemical para
SITE 1
Ran ge
3.1 -3.8
21.5-29.0
6.7-7,3
0.06-0.07
4.18-4.87
Mean ±SD
3.4 ± 0.27
26.04± 2.68
6.98 ± 0.21
0.64 ± 0.006
4.60 ± 0.23
SITE
Experimental Fish Pond)
Ipomoea aquatica
1.10
4.32
2.90
1.70
3.07
8.0
Proximate analysis of aquatic plant
Proximate Composition SITE I. SITE 2
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during the dry-season.
The high concentration of iron (Fe), calcium, so-
dium and potassium in Ipomoea aquatica and Nymphae
lotus when compared vvith Echinochloa pyramidalis is
as a result of it's high concentration in soil run-off during
the wet season. (Ogcbc et al 1998) from their study of
forage grass of small ruminants in Benue State also re-
ported the presence of high concentration of iron (Fe) as
high as 500ppm in forages studied and a crude protein (CP)
percentage mean value of 6.3% ill plants found around
Makurdi.
eters water sample
SITE 2
Range Mean ±SD
SITE 2
Pklyj_rr hae lotus Echinochloa
Pvramidalis
0.91 0.40
7.80 0.50
3.05 1.0
5.0 2,0
4.40 1.50
2.3 3.40
3.5-5.1 4.18 ± 0.63
20.5 - 28.1 25.3± 1.95
6.6 - 7.4 6.84 ± 0.3 1
0.04 -0.06 0.05 ± 0.007
2.13 -2.31 2.24 ± 0.001
onwea a uatica N muhae lotu
Moisture 85.49 78.95
Crude protein 4.5 6.45
Crude fat 2.01 2.75
Crude fibre 6.0 7.00
Ash 1.5 2.55
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